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▪ “Hi. Your patient Ms. S  went unresponsive a few minutes ago. Can you please 
come assess?”

▪ What should you do? 



▪ Tramua: Brain laceration/injuryConcussionDepressed skull fractureHead traumaBrain, contusionBrain injury, massiveDiffuse axonal 
injury/Acute brain traumaShaken Baby SyndromeElectromagnetic, Physics, trauma, Radiation CausesAsphyxia/suffocationDrowning, 
fresh waterDrowning, sea waterDrowning/Near- drowningHeat exhaustion/prostrationHeat 
strokeEncephalopathy/postanoxicHypoxiaHypoxic environmentHypothermia, accidental/exposureElectrocution/lightning strikeHigh 
altitude cerebral edemaDecompression sicknessHigh altitude pulmonary edemaIatrogenic, Self Induced DisordersWater 
intoxicationHypothermic anesthesiaHyponatremia correction, rapidSurgical, Procedure ComplicationAnesthesia, generalBrain 
surgeryInfectious Disorders (Specific Agent)Pneumonia, bacterialAIDS MeningoencephalitisEncephalitis, herpes simplexEncephalitis, 
secondary viralEncephalitis, viralMeningitis BacterialMeningitis, aseptic/viralMeningitis, HemophilusMeningitis, 
pneumococcalMeningococcal meningitisPneumonia/BronchopneumoniaPneumonia, acute lobarPneumonia, pneumococcalTyphoid 
feverMeningitis, tuberculosisAmebic (Naegleria) meningoencephalitisBacterial overwhelming sepsisCandidiasis systemicChickenpox 
encephalitisEncephalitis, bacterial/cerebritisEncephalitis, Dawsons/inclusion bodyEncephalitis, Eastern equineEncephalitis, 
mumpsEncephalitis, Murray valleyEncephalitis, non-viralEncephalitis, St Louis BEncephalitis, Western equineGram negative (e coli) 
meningitisHistoplasmosis meningitisKunjin viral encephalitisLa Crosse viral encephalitisLegionella meningoencephalitisLeptospiral 
meningitisLeptospirosis/severe (Weils) typeListeria meningitisLyme meningoencephalitisMalaria, cerebralMeningitis, candidaMeningitis, 
Coxacki viralMeningitis, echo viralMeningitis, staphylococcus aureusMononucleosis encephalitisPlague meningitisPost-viral/infectious 
encephalopathyPrimary bacterial peritonitis/ascitesRabiesReyes syndromeRussian tick-bourne encephalitisToxic shock 
syndromeTrichinella meningoencephalitisTyphus, acute/epidemicWest Nile fever/encephalitisBrucellosisLegionaires diseaseListeria 
monocytogenes/listeriosisMeningitis, fungalRocky mountain spotted feverToxoplasma meningoencephalitisCreutzfeld-Jakob 
diseaseMeningitis, cryptococcalPsittacosis/ornithosisSleeping sickness/trypanosomiasisToxoplasmosis, cerebralEncephalitis, 
CaliforniaEncephalitis, equine, VenezuelanEncephalitis, Japanese BEncephalitis, powassanMalariaMeningitis, coccidioidomycosisNipah 
virus/encephalitisPlague, bubonicTularemia meningitisPoliomyelitis, acuteFungus brain abscessLeptospirosis IctohemorrhagicaInfected 
organ, AbscessesInfectionsAbscess, intracranialBacteremia/SepticemiaBrain abscessEmbolism, septic, cerebralEndocarditis, 
infectiveMeningoencephalitisPneumonia, aspirationSepsisSepsis, overwhelmingSeptic shockUrosepsis/septicemiaEncephalomyelitis, 
acuteEncephalopathy/secondary/toxic/sepsisNecrotizing fasciitis/mixedBrain stem 
encephalitisEncephalitisMeningitisPneumoniaGranulomatous, Inflammatory DisordersHemorrhagic pancreatitis, 
necrotizingPancreatitis/resp distress syndromeNeoplastic DisordersHypercalcemia of malignancyMetastatic brain diseaseBrain stem 
tumorBrain tumorFrontal lobe tumorMedulloblastomaMeningeal carcinomatosisParietal lobe tumorPrimary CNS lymphomaTemporal lobe 
tumorBrain tumor , malignant (astrocytoma)CraniopharyngiomaGlioblastoma multiformeInsulinoma/Islet cell tumorMeningiomaPontine 
gliomaChoroid plexus, papillomaAllergic, Collagen, Auto-Immune DisordersEncephalitis, hemorrhagic, acuteEncephalitis, post 
viralEncephalomyelitis, necrotizing hem. ac.Encephalomyelitis, post-infectiousStevens-Johnson syndromeTransfusion reaction, 
hemolyticLupus cerebritisPolyarteritis nodosaBehcet's syndromeHashimotos EncephalitisMetabolic, Storage DisordersHypoglycemia, 
reactive diabeticDiabetic ketoacidosis/comaHyperosmolar hyperglycemic coma, nonketNeonatal hyperbilirubinemiaMetabolic 
disordersMethemoglobinemia, HereditaryPorphyria, acute intermittentGlutaric aciduria/AcidemiaUrea cycle/metabolic 
disorderMethemoglobinemia, acquired/toxicBiochemical DisordersEncephalopathy, hypoglycemicHypoglycemia, infantileAcid/Base 
derangementAcidosisHypercalcemiaHypercapnea HypercarbiaHypernatremiaHyperosmolalityHypocalcemiaHyponatremiaLactic 
acidosisMetabolic encephalopathyHypoxia, systemic, chronicHypoglycemiaPontine myelinolysis, centralDeficiency DisordersDehydration 
and feverDehydrationWernicke's encephalopathyMalnutrition/StarvationPellagra/
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▪ Recognize that the differential for encephalopathy is long & varied - however, 
common things are common and few. 

▪ How to do a rapid yet complete initial assessment followed by targeted 
workup/management of AMS, to buy some time for further assessment if 
needed. 

▪ Clinical cases for practice. 

▪ Empty the bag of candy because if I eat it all I will get DM, HTN, HLD. 



▪ Encephalopathies
▪ Hypoxic encephalopathy
▪ Metabolic encephalopathy:

▪ Hypoglycemia
▪ Hyperosmolar states 

(hyperglycemia)

▪ Hyponatremia
▪ Hypernatremia
▪ Hypercalcemia

▪ Uremia
▪ Hepatic encephalopathy
▪ Organ failure

▪ Addison’s disease
▪ Hypothyroidism
▪ Hypercapnia

▪ Toxins
▪ Hypertensive encephalopathy

▪ Drugs!!!!!

▪ Environmental causes
▪ Hypothermia

▪ Hyperthermia

▪ Deficiency state
▪ Wernicke encephalopathy

▪ Sepsis!!!!

▪ Primary CNS disease or 
trauma

▪ Direct CNS trauma
▪ Diffuse axonal injury
▪ Subdural/epidural hematoma

▪ Vascular disease
▪ Intraparenchymal hemorrhage

▪ Subarachnoid hemorrhage

▪ Infarction!!!!
▪ Hemispheric, brainstem

▪ CNS 
infections/inflammation!!!
▪ Meningitis/encephalitis
▪ Anti-NMDA receptor 

encephalitis

▪ Neoplasms

▪ Seizures!!!
▪ Nonconvulsive status 

epilepticus
▪ Postictal state

▪ Psychiatric

▪ Acute psychosis

▪ Malingering



▪ Sepsis

▪ Most common! Always rule out!!

▪ Mechanism?

▪ Risk factors:

▪ Age

▪ Source of infection (Lines/catheters? Foleys?)

▪ Immunosuppression

▪ Etc



▪ Hypoglycemia

▪ Easy to diagnose and treat. 

▪ Most common cause is too much insulin/oral hypoglycemic

▪ Management: 

▪ d50 PRN or gtt if needed. Hypoglycemia protocol.

▪ Modify DM regimen. 

▪ Uremia
▪ Missed dialysis

▪ Renal failure (eg in sepsis)

▪ BUN/Cr cutoff?



▪ Hepatic encephalopathy

▪ Seizures/Stroke

▪ Hypertensive encephalopathy

▪ Hypo/hypernatremia 

▪ Drugs!!1!

▪ ACS!

▪ Each of the above are a lecture of 
their own! 



COPD!



Scala, Raffaele. "Hypercapnic encephalopathy syndrome: A new frontier for non-invasive ventilation?" 

Respiratory Medicine 105.8 (2011): 1109-117. Web.



▪ Management

▪ Stabilize, identify etiology, treat accordingly.

▪ Important to distinguish CAN’T BREATHE from WON’T BREATHE. Why?

▪ Treatment differs!! BiPAP will NOT help if you WON’T BREATHE (need to treat 
underlying etiology). 



▪ ABCs: Stabilize, stabilize.

▪ Vitals, O2, IV access. 

▪ Baseline mental status?

▪ Top 3-5 things to rule out in that individual patient?

▪ Basic testing:

▪ Blood sugar.

▪ ABG. 

▪ CXR.  

▪ EKG. 

▪ Labs/basic imaging.



▪ You a fresh intern on UH NF (yay!) and you get a call about a patient that was 
just admitted earlier this evening.  According to your excellent sign out, the 
patient is a 72 yo M with a PMHx of COPD (not on home O2),  HTN, and 
poorly controlled DM that was admitted for a presumed COPD exacerbation. 
The nurse calls and states that during the 9pm vital checks, the patient 
seemed very lethargic and wasn’t answering questions appropriately. Per day 
RN pt was AAOx3. 

▪ You were in Costa Rica last week and are now reconsidering your choice of 
career. 

▪ What do you want to ask before you hang up the phone?
▪ Vitals: HR 95, 135/84, 37.2, 20, 92% on 4L O2 by NC

▪ Top differentials while walking to the room?
▪ Hypercapnic hypoxic respiratory failure, acute on chronic respiratory 

acidosis 

▪ Hypoglycemia 

▪ Iatrogenic/medication



▪ On your evaluation, patient appears to be sleepy and is somewhat arousable 
and responsive to commands, but falls back asleep again. 

▪ Physical exam is remarkable for expiratory wheezing bilaterally. No focal 
neurological deficits. 

▪ What are the first things you want to do? 

▪ Vitals - HR 95, 135/84, 37.2, 20, 92% on 4L O2 by NC

▪ !!!Baseline mental status!!!

▪ Blood sugar.

▪ ABG

▪ CXR

▪ EKG

▪ Labs? 



▪ pH 7.22 pCO2 80 pO2 65 (4L NC)

▪ What other numbers might you want to 
know?

▪ Acidosis/alkalosis?  Resp/metabolic?

▪ Acute or chronic? 

▪ Etiology?

▪ Compensated?

▪ CBC  15.5>14/39<290

▪ RFP 135/4.1/108/23/19/0.8<117



▪ NSR with no ischemic changes. 





▪ What is in your differential now?

▪ Hypercapnic hypoxic respiratory failure 2/2 COPD & Concomitant PNA

▪ Hypoglycemia?

▪ MI?

▪ Acute encephalopathy caused by hypercapnic hypoxic respiratory failure in 
setting of COPD and pneumonia. 

▪ Transfer to MICU for BiPAP and PNA treatment. 

▪ LEARNING POINT: CO2 NARCOSIS IN SETTING OF COPD 
EXACERBATION AND PNA. 



▪ It’s your first day on the Dworken service  and you are 
just learning about your new night float admits. J.R. is 
a 36 yo F with a PMHx of Crohn’s  s/p colectomy and a 
total of 9 intra-abdominal surgeries that was admitted 
yesterday with increased abdominal pain and diarrhea 
concerning for a Crohn’s flare. 

▪ When you saw her while pre-rounding at 6:45 am, she 
seemed tired and slow to answer questions but you had 
just woken her up and she was still appropriately 
answering you. 

▪ At that time, her vitals were stable and her physical 
exam was unremarkable other than a tender, but non-
surgical appearing abdomen. Morning labs were still 
pending.



▪ You get called during rounds by the nurse at 9am who is concerned that the 
patient seems “out of it” and would like a doctor to come assess her. 

▪ What do you want to know?

▪ Vitals: 37.1, 78, 108/74, 7, 86% on room air

▪ Thoughts?  

▪ Top differential on your way to the room?

▪ Sepsis 2/2 intra-abdominal process

▪ Iatrogenic – medication related

▪ Less likely things- PE? Syncope?



▪ You assess the patient: she is drowsy and barely responds to your commands. Vitals 
are the same: 37.1, 78, 108/74, 7, 86% on room air.

▪ What do you want to do next? 

▪ Fix her hypoxia. Start some oxygen by NC.

▪ Look at current inpatient medication list

▪ IV steroids 

▪ Lisinopril 10mg 

▪ IV dilaudid 2mg Q4H

▪ IV morphine 4mg Q2H



▪ Decision time… more data or a plan?

▪ Naloxone 0.4mg IV push

▪ The patient wakes up and is no longer lethargic and is complaining of pain

▪ Follow through…

▪ Patient may need more naloxone – it is short acting and may need to be re-dosed in 
30 minutes or so

▪ Decrease the amount of pain medications she is getting!

▪ Communicate with the team including the nurses about how to proceed.

▪ LEARNING POINT: DRUG (OPIATE) INDUCED ENCEPHALOPATHY



▪ Your patient Mr U. is an 84 yo M with a PMHx of CAD s/p PCI and stent 
placement in 2014, BPH, and HTN that was admitted 1 day ago for chest pain 
rule out. 

▪ In the ED, a Foley catheter as placed for urinary retention thought to be 
secondary to BPH. All of his cardiac workup has been negative. He was kept 
over a long holiday weekend for PT/OT assessment on Monday for social 
concerns at home. 

▪ On the morning of his planned discharge to SNF, you find him during pre-
rounds more confused than usual. He is answering questions appropriately 
but only oriented to his own name. 

▪ According to the overnight nurse, he was a little confused last night when 
getting his evening meds but she thought he looked “ok” 



▪ What do you want to know?

▪ Vitals – 37.3, 68, 99/73, 14, 96% on RA

▪ Exam: In NAD, Oriented to name only, RRR, good pulses, clear lungs and 
no focal neuro findings…

▪ Labs

▪ BG 99. 

▪ pH 7.26 pCO2 70 pO2 91 (RA)

▪ morning renal panel, CBC are already pending. 

▪ Do you want more labs?

▪ DDx?
▪ Sepsis, UTI?

▪ PE?

▪ Medication related/iatrogenic?

▪ Hypotension/decreased cerebral perfusion 2/2 to ACS?



▪ Look at the medication list:

▪ Aspirin 81mg

▪ Clopidogrel 75mg 

▪ Metoprolol 25mg BID

▪ Lisinopril 20mg 

▪ Melatonin 3mg

▪ Finasteride 5mg

▪ Tamsulosin 0.4mg  

▪ Morphine 4mg IV Q6H PRN chest pain – but he hasn’t received it 
in the last day



▪ Vitals – 37.3, 68, 114/86, 14, 96% on RA

▪ He appears stable for now – not hypoxic, good vitals, no focal exam findings. 

▪ Labs:

▪ CBC 14.5>13.5/38.2<291

▪ Na 134 K 4.3 Cl 96 HCO3 21 BUN 9 Cr 0.97

▪ Anion gap: 18 (albumin 3.6)

▪ Lactate: 2.3.

▪ UA: + moderate LE, + mild nitrite, trace ketones and  81 WBCs. 

▪ Now what? 
▪Dx – sepsis 2/2 UTI. Also has a high-anion gap acidosis likely 2/2 sepsis. 

▪Start fluids and antibiotics for CAUTI and narrow based on Ucx 

▪Remove Foley. May need to be replaced. 

▪What about hypercapnia on his ABG??? 7.26 pCO2 70 pO2 91 (RA)

▪LEARNING POINT: SEPTIC ENCEPHALOPATHY



▪ You admit an 87 yo F with a PMHx of severe aortic stenosis and valvular HFrEF (EF 
25%, 3 recent hospitalizations for ADHF) that was admitted for TAVR workup. 

▪ Other PMHx includes recurrent UTIs, HLD, and type 2 DM (last HbA1c 7.2%). The 
patient completed TAVR workup including her coronary angiogram and LHC negative 
for any ischemic disease. She is now awaiting TAVR scheduled 4 days from now. 

▪ When you see her this morning, she is less animated than usual. Although she 
awakens when you touch her arm, she is not oriented to time or place and quickly 
falls back asleep. You talk to the evening nurse that says she was awake all night and 
agitated. She was calling out and trying to get out of bed without assistance. 

▪ Later on rounds, she is more alert but only oriented to her name. While presenting to 
the attending, you list Altered Mental Status on her problem list. 

▪ She asks for your differential diagnosis…



▪ DDx:
▪ Delirium

▪ Hypoglyemia

▪ UTI, sepsis

▪ DVT, PE, MI?

▪ Other cause of sepsis – HCAP?

▪ Iatrogenic- medications

▪ First move? 
▪ Get vitals – 37.5, 86, 108/68, 97% on 2L O2 by NC (improved since 

admission with diuresis)

▪ EKG is baseline. 

▪ Order some labs 

▪ FSBG (ASAP), renal panel, CBC (morning labs pending), ABG, UA and culture



▪ What’s next? 
▪ Exam: Alert, oriented to name only, No focal neurologic findings, RRR, AS 

murmur unchanged, good distal pulses, crackles to mid lung fields, 1+ 
pitting edema, JVP at 10cm. 

▪ Labs show: 
▪ BG: 92 

▪ Renal panel: 136/3.8/106/23/8/0.74<86

▪ CBC: 9.8>13.1/36.0<264

▪ 7.38/42/78

▪ Troponin 0.20 (0.1 on admission)

▪ UA with no nitrites, leuk esterase, no sugar, protein or RBCs



▪ Medications: 
▪ Metoprolol 25mg BID

▪ Simvastatin 20mg 

▪ Lisinopril 5mg daily

▪ Lasix 40mg PO BID

▪ Mild sliding scale insulin 

▪ Heparin SQ 5000 units TID (you made sure she has been getting 
this since admission)

▪ Anything else you could consider?

▪ CXR



Read – blurring of costophrenic angles, prominent interstitial 

markings and “fluffiness” suggesting vascular congestion



▪ What is your assessment now? Plan? 
▪ Patient sounds volume overloaded – needs diuresis

▪ For the AMS? 

▪ No clear etiology at this time but patient is HDS and dangerous etiologies are ruled out or 
much less likely.

▪ Diagnoses still in the differential?
▪ Most likely ? Delirium (a diagnosis of exclusion)

▪ PE. Why is this much less likely?

▪ ACS? What about the high troponin?!?!?!

▪ How to treat…
▪ Minimize sedating medications, family and frequent reorientation, remove lines if 

not necessary, sleep hygiene (consider adding melatonin if sundowning), etc.

▪ LEARNING POINT: DELIRIUM.



▪ A – Alcohol, Alzheimer’s

▪ E – Endocrine, electrolytes

▪ I – Infections, intoxications

▪ O – Opiates, oxygen (hypoxia)

▪ U - Uremia

▪ T – Tumor, treatments

▪ I – Insulin

▪ P – Poisoning, psychosis (delirium)

▪ S – Seizure, shock, stroke, SAH



▪ Susan Budnick’s presentation from last year (on the website).

▪ Other references inline.  


